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Case I. 



76 year-old woman 


History of hypertension (for 40years), type 2 diabetes on 
stroke lx 

Multicombination antihypertensive therapy, statins 
BP 150/95nim Hg 
S-crea : 1.6 mg/dl 

Urine: protein +1, no erythrocytes, proteinuria 0,9g/day 
Ultrasound: bilateral kidney 80mm, cortex 7mm 




diet, MI (2x), 


What nephropathy does the patient have? 
What else could she have? 

What examination would you recommend? 
How would you treat the patient? 



Sudden unset of severe hypertension — 190/ 100, normal urea and 
creatinin, normal urine 

Therapy with perindopril in dose lOmg started, Ca blocker (amlodipin 
lOmg) and BB (metoprolol lOOmg) added 

After 2 months — BP 110/60, urea l6mmol/l, creatinin: 4mg/dl 


rasonography: asymetr y of kidneys (R 85mm, L 108mm) 



What type of hypertension did the patient obviously had? 
What was wrong in the diagnostic process? 

What was wrong in the therapy? 

What examination would you recommend? 

What treatment? 


Kidney’s Role in BP Regulation 


• Pressure Natriuresis 


• Regulation of salt and water 

• Vasopressin, Natriuretic Peptides 


• Renin-Angiotensin-Aldosterone System 

• Renal Sympathetic Nervous System 

• Regulation of Vasoactive Hormones 

• Endothelins 

• Prostaglandins 

• Nephron Mass 



“the kidney is involved in the genesis of any type of 
hypertension ” A Guyton 
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hypertension 


role of kidneys in primary hypertension (inability to excrete 
salt load) 


kidney disease as cause of secondary hypertension 
(renoparenchymal, renovascular) 


hypertension causes renal damage 


hypertension is the leading factor of progression of kidney 
disease 


Hypertension: 2 nd Most Common Cause of ESRD 
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ESRD Risk by Hypertension Stage 
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Hypertension Linked to ESRD 
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Definition 


The term hypertensive nephrosclerosis has traditionally 
been used to describe a clinical syndrome characterized by 
long-term essential hypertension , hypertensive retinopathy , 
left ventricular hypertrophy , minimal proteinuria , and 
progressive renal insufficiency . Most cases are diagnosed 
based solely on clinical findings. 


Aetio-Pathophysiology 
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Hypertension and Kidney Disease: 

A Deadly Connection 

Yousri M. Barri , MD 


Table 1. Risk factors for hypertensive nephrosclerosis 

African ancestry 

Severe and long-continued hypertension 

Family history of hypertension causing renal disease 
Microalbuminuria 

Diabetes mellitus 
Left ventricular hypertrophy 



Genetics 


In 2008, 2 separate groups showed strong association between genomic 
variants within MYH9 (non— muscle myosin heavy chain 9) on 22q 
and nondiabetic ESRD in African Americans. 


The 2 other disease entities associated with MYH9 included HIV 
nephropathy and focal segmental glomerulosclerosis (FSGS) in African 
Americans. 


In 2010, 2 other groups showed an even stronger association between 
the APOLl gene and risk of ESRD in African Americans 


ACE gene (DD genotype) in African Americans. 
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REVIEW 

Hypertension and kidneys: unraveling complex molecular 
mechanisms underlying hypertensive renal damage 

S Mennuni 1 , S Rubattu 1,2 , G Pierelli 1 , G Tocci 2 , C Fofi 3 and M Volpe 1 2 
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Figure 2. Illustration of the spectrum of pressure flow relation- 
ships in the renal vascular bed In hypertension. Pattern A repre- 
sents the normal renal autoregulatory responses observed in 
uncomplicated hypertension and shows the constancy of renal 
blood flow (RBF) despite BP changes within the autoregulatory 
range. Pattern B indicates the ambient renal vasodilation but 
preserved autoregulation after uninephrectomy. Pattern C illus- 
trates the impaired RBF autoregulatory responses observed kn 
the S/6 renal ablation model. Pattern D shows the complete loss 
of renal autoregulation in 5/6 renal-ablated rats treated with ch- 
hydropyridine CCBs. Although RBF is depicted as the depen- 
dent variable, the same relationships are expected to obtain for 
Poe, given that the autoregulatory resistance changes are con- 
fined to the pregiomerular vasculature. 





HTN & CKD progression 



Medscape 


Postulated pathogenesis of CKD progression 

Injury initiating mechanisms 
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Risk of ESRD associated with Race 
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Association of High Blood Pressure with Renal 
Insufficiency: Role of Albuminuria, from NHANES, 1999- 
2006 


Methods: We tested the hypothesis that the association between high blood pressure and renal function is modified by 
albuminuria status by conducting analyses in a cross-sectional study with 12,440 adult participants without known kidney 
diseases, diabetes or cardiovascular diseases, participating in the National Health and Nutrition Examination Survey 


Results: 1226 out of 12440 were found to have unknown high blood pressure and 4494 were found to have reduced renal 
function, Overall, a moderate association was found between high blood pressure and renal function insufficiency in all 
participants analyzed. However, among participants with albuminuria, the prevalence of moderate-severe renal insufficiency 

substantially and progressively increased from normal subjects to prehypertensive and undiagnosed hypertensive subjects 
(1.43%, 3.44%, 10.96%, respectively, P for trend<0.0001); on the other hand, the prevalence of undiagnosed hypertension 

was also significantly higher among subjects with moderate-severe renal insufficiency than those with mild renal 
insufficiency (35.54% Vs 19.09%, P value <0.05), supporting an association between hypertension and renal function 
damage. In contrast, no association between hypertension and renal insufficiency was observed among those without 
albuminuria in this population. Similar findings were observed when the CKD-EPI equation was used. 


Conclusions: fhe association between high blood pressure and reduced renal function could be dependent upon the 
albuminuria status) This finding may provide a possible explanation for results observed in clinical trials of intensive blood 
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Hypertension. 2015 March ; 65(3): 476-482. doi: 10. 1 161/HYPERTENSlONAHA. 1 14.03585. 




Epoxyeicosatrienoic Acids, Hypertension, and Kidney Injury 


John D. Imig 
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Hypertension & CKD 






V ariants 


Hypertension-induced renal dysfunction 


ypertension nephropathy — longterm hypertension causes kidney 
damage 


/ 

\ 


vascular nephropathy (nephrosclerosis) — affection of smaller renal 
vessel causes kidney dysfunction 


schaemic nephropat - atherosclerotic changes in macrovessels 
altogether with diabetes, hyperlipidaemia).. renovascular hypertension 


renovascular kidney disease — vascular nephrosclerosis + ischemic 
nephropathy 


Epidemiology of hypertension-induced nehropathy 

(HIN) 


3rd after ischaemic heart disease and stroke 
RR of kidney dysfunction — 12, 5x T 


Pathology of HIN 


benign nephrosclerosis 
stenosis of renal arteries 
malign nephrosclerosis 


A) Benign nephrosclerosis 


in autopsy: 16-18% men and 15-27% women 

clinical follow up: 15% of patients with hypertension 

pathology: thickening of arterial wall, hyalinosis, infiltration 
of interstitium, interstitial atrophy and fibrosis 

...smaller kidneys 


Clinical symptoms and lab test 


asymptomatic 


nocturia (tubuluinsterstitial changes in concetration) 


early lab findings: microalbuminuria (5-40%), small 
proteinuria (<lh/day), hyperuricemia, normal renal function 


late lab findings: renal dysfunction, 
T S-crea, chronic renal failure (3%) 


Diagnosis and dif dg 


longterm history of hypertension 
exclusion of other renal diasease 
hypertensive eye changes 
mild proteinuria 

dif dg: ischaemic nephropathy (bilateral renal arterial 
stenosis), cholesterol microembolization 


Treatment 


blood pressure control — 130/80 (125/75) 


diet, salt intake 


ACE inhibitors, sartans, verapamil + other antihypertensive 



intensive treatment of other risk factors (lipids, glycemia) 


Hypertension and Kidney Disease: 

A Deadly Connection 

Yousri M. Barri , MD 

Table 2. Measures to pftvtnt hypertensive nephrosclerosis 

Periodic screening for hypertension 
For patients with diabetes 

In families with a strong history of hypertension, hypertensive cardiac failure, and hypertension nephrosclerosis 

Introduction of diet low in sodium and high in potassium since childhood 

W| 

Treatment of even mild hypertension 

Low threshold for blood pressure treatment 

Blood pressure control with drugs patients can afford and tolerate 


• Major cardiovascular RCTs 
demonstrate clear benefit 
for stroke, Ml, and heart 
failure 

• Met-analysis with 26,000 
patients 

• No impact on kidney 
function 
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RESEARCH ARTICLE 


I 


Hypertension and the development of New onset 
chronic kidney disease over a 10 year period: a 
retrospective cohort study in a primary care 
setting in Malaysia 



Conclusions > __ 

Tht itc of decline in glomerular filtration in treated 
hypertensive patients is comparable to normal subjects. 

However, the likelihood of patients developing new Stage 
3 or beyond CKD over a lO-year period is high. A lower 
baseline cGFR, hyper uricaemia, presence of diabetes and 
older age are independent risk factors for the development 
of CKD among patients with hypertension. These results 
suggest the need to detect new onset CKD in hypertensive 
patients, so that appropriate therapeutic strategies can be 
in place in order to reduce CTVD morbidity and mortality 
in these groups of patients. 



Any new iii? 
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Epoxyeicosatrienoic Acids, Hypertension, and Kidney Injury 


John D. Imig 
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B) Malignant nephrosclerosis 


rare 


<1% of patients with hypertension (severe) 




pathogenesis — failure of renal vessel auto regulation 


pathology — proliferation endarteritis, fibrinoid necrosis of 
afferent arteries and capilaries — necrotic glomerulonephritis 


Clinical findings and lab tests 




extreme hypertension 
headache, encephalopathy, coma 
neuro retinopathy 
left heart failure 


proteinuria (nephrotic) 

erythrocyturia 

cylinder 

progressing renal insufficiency 


Therapy 


therapy of emergent hypertension 

• ICU 

i.v. antihypertensives (nitrates, urapidil, labetalol...) 
hemodialysis 


mortality — 30% 


C) Stenosis of renal artery/ ies 


Hypertension or CKD due to hemodynamicaly significant 
(>75%) renal arterial stenosis (RAS)... 3% 


Renovascular diseases — renal arterial stenosis with/ without 
hypertension 


Ischaemic nephropathy — renal dysfunction due to renal 
ischaemia (bilateral RAS) 






Renal arterial stenosis - causes 

■ Atherosclerosis (high age, 80%) 

■ Fibromuscular dysplasia (younger women, 
25%) 

■ Embole, aneurysm, dissection, malformation 

■ Arteritis 

■ Extramural pressure (tumors, fibrosis, 
uretheral obstruction, cysts...) 

■ .... RAAS activation 


Renovascular hypertension- clinical 


sudden onset, worsening 
+ retinopathy 
+ negative family history 
+ smoking 

+ vascular history (IHD, PAD) 

+ renal function impairment after ACEi 
+ abdominal murmur 


Renal arterial stenosis - diagnosis 




Lab: hypokalemia, aldosterone (secondary hyperaldosteronism), 
proteinuria, 'p S-crea 

Ultrasound: renal asymetry (l0-15mm), cave bilateral stenosis, IR 
Dynamic renal scintigraphy with enalaprilate 

MRA 


Renal arterial stenosis - therapy 


■ Aims: 

■ hypertension control 

■ preservation of renal function 

■ PTA: fibromuscular dysplasia and 
hypertension/renal dysfunction, others? 

■ Surgery (aortorenal bypass): aneurysm, 
restenosis 

■ Pharmacological: slow titration of ACEi/ATl 
(Cave k.i. bilateral stenosis), diuretics, other 
antihypertensives 


D) Ischaemic nephropathy 


I GF due to hemodynamic significant obstruction of blood 
flow in both renal arteries or in renal artery of solitary 

kidney or renal failure due to total kidney aperfusion 
atherosclerotic renovascular disease 
athero embolic kidney disease 


Epidemiology 


15-16% progress to ESRD (3rd after diabetic nephropathy 
and chronic glomerulonephritis) 

t mortality in dialysis (average survival 27 months) 


Atherosclerotic renovascular disease (ARD) 


bilateral renal arterial stenosis — 25-30% patients with 
renovascular disease 

more frequent in diabetics 


after Tx — 3-10% 
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Forms of ARD 


.cute renal failure or Rapidly progressing renal insufficiency 

;udden occlusion of stenotic renal arteries with thrombosis, or 
mbolization 

rias: nephralgia + hypertension + hematuria (+ leucocytosis, 
ubfebrile) 

▼ poststenotic perfusion after ACEi or sartans 

n 2 weeks after treatment, ARF in 6-10% patients with 
significant stenosis 


Forms of ARD 


2) chronic renal insufficiency and failure 

chronic kidney ischaemia due to hypoperfusion in significant renal 
arterial atherosclerotic stenosis 

asymptomatic.... left heart failure (RAS) 

loss of renal function - I GF 4ml/min/year 
collateral circulation 


Diagnosis and dif dg 


progression of renal insufficiency of unknown origin in elderly 
hypertonic patiens with atherosclerotic history (stroke, MI...) 

rapid and significant impairment of renal function after 
antihypertensives (not only ACEi, sartans) 

dif dg: acute tubular necrosis, other nehropathies connected with 
hypertension (lead poisoning) 



Hypertension-induced 

nephropathy 

Ischaemic 

nephropathy 

age 

40-60 

> 60 

race 

Afroamerican 

Caucasian 

cause 

hypertension 

atherosclerosis 

mech 

perfusion change in HT 

hypoperfusion 

goal 

lowering of BP 

stenosis correction 

surviv 

relatively good 

poor 


Examination 


ultrasound + doppler 

dynamic scintigraphy (+ enelaprilate) 

MRA of renal arteries 

CTA of renal arteries 

DSA of renal arteries 


Therapy 


revascularization - reperfusion! 
bypass 

PTA 

BP control, intervention of risk factors 


Atheroembolic kidney disease 


embolization of parts (cholesterol) of atheromatic plaque to 
peripheral circulation — induction of inflammation 

spontaneous (aneurysm of aorta, anticoagulation therapy) 

after intervention (PTA) 

0 , 6 - 6 % 


Atheroembolic kidney disease 


) Acute cholesterol microembolization 

suddan lumbal pain, subfebrile 
hypertension, oliguria 
proteinuria, hematuria 

+ abdominal (vomitus, ileus, GIT bleeding, spleen infarction) 

+ nervous (paresthesia, paresis, amaurosis, TIA) 

+ skin (cyanosis, livedo, ulceration of peripheral parts of limbs) 



Acute cholesterol microembolization 


diagnosis — difficult 
coincidence with intervention 
impairment of renal function 
eosinophilic leucocyturia 
biopsy (microembolization) 
dif dg: other causes of ARI 

therapy: nephroprotection (hydration, blood pressure control), poor 


outcome 


Atheroembolic kidney disease 


2) Chronic cholesterol microembolization 

successive embolization from exulcerated atherosclerotic plaques in 
elderly sclerotic patients 

successive development and progression of renal dysfunction 
lab: nonsignificant (proteinuria in FSGS) 
ultrasound: aneurysm of abdominal aorta 


Conclusion 


Relation between hypertension and renal function reciprocal 
Untreated hypertension leads to renal damage 
Kidney diseases lead to hypertension 

Prevention and therapy — blood pressure control to target 
Inhibitors of RAS, revascularization if possible 





r*fiik v> 


. MUUUC 07 T 



1 % 


m 







V !• 


» 



Ul 


* y 1 

•» 


<*> i - 1 ^ t j ;; 



maiiii>|; 



bw ►— 3 


:3rUl< 









—RAHMATg va 

THANKS^ . M 


C mz^ 

: 


gf 


wkktir 

WiTorux) 

M 1 TdB 





DAMKIE9» ZIE 


V 7 




« • 


SALAMAT 

ti;r u 




+>kM 


M&aWV'I 


